Modulation of DNA-protein interactions in the P1 and P2 c-myc promoters by two intercalating drugs.
Regulation of transcription from the oncogene c-myc has an important role in the genesis of various tumors. Therefore, c-myc is a potential target for chemotherapy by drugs which are able to modify its activity directly. In this article, we identify the binding sites in the P1 and P2 promoter regions of c-myc for the intercalating antibiotics actinomycin D and elsamicin A. Gel retardation experiments indicate that actinomycin D or elsamicin A binding can inhibit the formation of several DNA-protein complexes. However, relatively low concentrations of elsamicin A, but not actinomycin D, appear to increase the level of binding to the P1 promoter of a protein factor. Using pure Sp1 transcription factor and an oligonucleotide containing the Sp1 putative binding site, we determined that the binding enhancement induced by small amounts of elsamicin was on the Sp1-DNA complex. Run-off transcription experiments in vitro showed that the effect of elsamicin A on Sp1 binding is followed by the maintenance or a relative rise in transcription levels from the P1 promoter of c-myc, while actinomycin D always inhibited the transcription from the P1 c-myc promoter in a concentration-dependent manner. Higher concentrations of elsamicin acted as an inhibitor of the transcription from the P1 start site but not from the P2.